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Sunday, February 26, 2012 65abiodegradation. Their paramount role in the degradation of toxic substances is
the main interest in studying their mechanism of action. Pp 1,2-CCD belongs to
the intradiol dioxygenase family, whose structures of its members have been
only recently determined. In all those structures, an unexpected and interesting
feature came up: electron density for two phospholipid molecules was found at
the dimer interface, bringing up issues related to the relevance of those amphi-
patic molecules to enzyme catalysis. In this work, we present a series of
results from our group focused on the characterization of the phospholipid
binding and also on its role in enzyme function. We investigate, using a combi-
nation of experimental techniques (ESR, DSC, ITC, CD, UV-Vis absorbance),
Pseudomonas putida chlorocatechol 1,2-dioxygenase (Pp 1,2-CCD) before
and after delipidation procedures. Our results show that: (1) Fe(III) ion is
converted to Fe(II) during catalysis and that this iron site in not influenced
by the presence/absence of the phospholipid molecules; (2) Pp 1,2-CCD does
not interact with several lipid model membranes; (3) delipidated Pp 1,2-CCD
presents a cooperative kinetics, thus differing from lipid-containing Pp
1,2-CCD, which follows a usual Michaelis-Menten kinetics; (4) the product
of the catalysis is capable of inhibiting the reaction; (5) delipidation leads
to a somewhat more stable enzyme, with higher thermal-transition temperature
and enthalpy. We discuss those findings in terms of Pp 1,2-CCD crystal struc-
ture that we have recently determined. These results, although regarding more
fundamental aspects of the activity, shed light on features of Pp 1,2-CCD func-
tion that can be relevant towards its use in bioremediation/biotechnological
processes.
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Apolipoprotein A-I (ApoA-I) is the primary protein component of high density
lipoproteins (HDL). ApoA-I plays an important role in cholesterol metabolism
by mediating the formation of nascent HDL and the efflux of cellular choles-
terol from macrophage foam cells in arterial walls. Lipidation of ApoA-I is
mediated by the ATP-binding cassette A1 (ABCA1). Insufficient ABCA1 ac-
tivity my lead to reduced HDL formation, reduced cholesterol efflux and the
development of arteriosclerosis.
The standard radioactive assay for measuring cholesterol transport to lipid-free
ApoA-I has low through-put, poor dynamic range and fails to measure phos-
pholipid transferred with cholesterol. We describe the development of two
sensitive, non-radioactive high-throughput assays that report on the lipidation
state of ApoA-I and may have applications for studying ABCA1 function
and HDL metabolism: a homogenous assay based on the Time Resolved
FRET (TR-FRET) and a discontinuous assay that uses the Epic.
The TR-FRET assay employs a fluorescent ApoA-I where Cysteine is labeled
with the FRET acceptor HiLyte-Fluor-647 and an N-terminal Biotin-AviTag is
bound to the streptavidin-Terbium conjugate. When this ApoA-I was incorpo-
rated into recombinant HDL, TR-FRET decreased proportionally to the in-
crease in the ratio of lipid to ApoA-I in agreement with the expansion of the
surface area of lipids concomitant with the increase in separation of N-terminal
and central regions of the protein and demonstrated that the HTRF assay was
sensitive to the amount of lipid associated with ApoA-I.
The Epic is a label-free platform that allows for the observation of direct bio-
molecular interactions via a resonant wavelength shift which is proportional to
the mass bound to the surface. In the Epic assay, biotinylated ApoA-I was cap-
tured on streptavidin-coated sensor. The response was proportional to the
amount of lipids associated with ApoA-I indicating that the assay could sense
lipidation of ApoA-I.
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During infection, the redox activity of cell-free Hb is augmented upon its in-
teraction with bacterial lipopolysaccharide (LPS). The free radicals thus gen-
erated contribute to the innate immune defense of the host. Despite theimportance of Hb-LPS interactions, their interaction sites have not been elu-
cidated. Here, we mapped LPS-binding sites on Hb using a systematic ap-
proach of computational predictions and empirical validations. Surface
plasmon resonance (SPR) analysis showed LPS-binding activities present on
both the Hb-a and -b subunits, indicative of multiple interaction sites on
the tetrameric Hb. Since the diphosphorylglucosamine head group of LPS is
known to bind avidly to LPS-binding proteins, we applied a propensity com-
putation algorithm to predict phospho-group binding sites on Hb. Evolution-
arily conserved binding sites were identified by analysis of structure-based
sequence alignments of Hbs. Eight LPS-binding sites were determined by li-
gand docking to the conserved, high propensity sites followed by a comparison
of their binding energies. Based on the in silico predictions, synthetic Hb pep-
tides were designed for experimental validations. True positive LPS-binding
peptides were identified by SPR and further confirmed using a fluorescent
probe displacement assay. Flow cytometry and scanning electron microcopy
using Gram-negative bacteria showed that a peptide comprising residues
59-95 of Hbb associated with the bacterial surface, probably via LPS. The
LPS-binding property of the Hb peptides was corroborated by mutational anal-
ysis of Hb subunits. Lysine to aspartate mutations were introduced at positions
56, 60 and 61 in Hba, and positions 59, 66 and 95 in Hbb. Mutations led to
two-fold and four-fold drops in LPS-binding activities of the Hb-a and -b sub-
units, respectively. The experimental results, together with the molecular
modeling, have thus delineated LPS-binding regions on the Hb tetramer,
and this finding has potential application for the development of antimicrobial
therapeutics.
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Serum Albumin (SA) is one of the transport proteins which were discovered in
plasma. SA have chiral environment where bind to various molecules such as
organic molecule, amid acid, metal ion etc. Delivering 1,1’-bi-2-naphthol (Bi-
nol) by drops into Bovine Serum Albumin (BSA) and Human Serum Albumin
(HSA) shows red shift upon absorption spectra and induced circular dichroism
upon circular dichroism spectra over the 300 nm wavelength range and induced
chirality.[1] Furthermore, (S)-Binol had more selectivity than (R)-Binol in bind-
ing to SA. Irradiating at 365 nm, Binol is photoinversed in high enantiomeric
excess (ee) in the presence of BSA or HSA. Achiral 2-Anthracenecarboxylica-
cid (AC) is induced chirality in the presence of various SA.[2] As in the case of
Binol and SA complexes, AC and SA complexes undergo photocyclodimeriza-
tion in high ee.Moreover, the movement of AC in 2nd and 3rd site of HSA was
observed.
In this study, we measured Brownian motion on biological supramolecular
reaction using Diffracted X-ray Tracking (DXT) at beam lines of NW14A,
PF-AR and BL40XU, SPring8. We tracked diffracted spots from gold nano-
crystals (450-80 nm) labeled on each SA as host in real time. We also used
Quartz Crystal Microbalance (QCM) and Dynamic Light Scattering (DLS) to
explore the size of complexes. We measured motions of Binol within SA
and AC within SA in various conditions such as presence of laser irradiation
or varied composition ratio upon complexes. in this presentation, we report
the dynamics of photoinduced biological supramolecular reaction in SA with
Binol and AC.
[1] N. Levi-Miniz and M. Zandomeneghi, J. Am. Chem. Soc. 114, 9300 (1992).
[2] M, Nishijima; T, Wada; T, Mori; T, C. S. Pace; C, Bohne; Y, Inoue, J. Am.
Chem. Soc. 2007, 129, 3478.
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Irvalec (PM02734, Elisidepsin) is a marine-derived cytotoxic depsipeptide
that is currently undergoing phase II clinical studies in non-small cell lung
66a Sunday, February 26, 2012cancer. In vitro treatment of tumor cells with Irvalec induces necrotic
cell death, a process associated with rapid loss of membrane integrity and
subsequent cell permeabilization. These results suggested an effect of the
drug, either on an ion channel or in the plasma membrane. In order to explore
this hypothesis patch-clamp experiments were performed in different
tumor cell lines (HeLa, A549 and HCT116). Treated cells underwent rapid
and dramatic morphological changes, including cell blebbing, severe swell-
ing, plasma membrane permeabilization and cell lysis. Apart from the numer-
ous small blebs, membranes from damaged cells also re-organized to
form enormous bubbles surrounded by cell membrane. Using electrophysio-
logical techniques, it was shown that Irvalec induced an important increase
in membrane conductance. The compound permeabilized the plasma
membrane to ions, even when the cells were not pulsed, causing important
changes in the holding current. It has been described that zinc attenuates
the drastic effects of some membrane disrupting agents. Hence, to test if
zinc exerted some protective effect against Irvalec effects, cells were
treated with this drug in the presence or absence of zinc salts and its
membrane permeability was analyzed by using electrophysiology techniques,
measuring the variations in the ion currents induced by the drug. Interestingly,
in cells treated with zinc (10 mM), a decrease in the membrane permeability
induced by Irvalec was observed. Altogether, these results suggest that
Irvalec induces a rapid membrane permeabilization that lead to a necrotic
cell death.
Supported by CICYT SAF2010-14916 and FIS (RD06/0014/0006) Grants.
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Bone morphogenetic proteins (BMP2) are key regulators during mesenchymal
stem (MSC) cell differentiation; however how these growth factors achieve lin-
eage specification is not well understood. BMP-2, a frequently studied BMP, is
known to induce adipogenesis, chondrogenesis and osteogenesis in MSCs,
however the exact dynamics leading to the determination of the fate of the
stem cell is not well understood. We hypothesize those regions on the plasma
membrane, where BMP-2 binds direct signaling pathway and therefore regulate
stem cell fate.
In order to determine the dynamics of BMP2 and binding sites on the plasma
membrane we covalently link Quantum Dots (QDs) to BMP-2. Creating stable
fluorescent BMP2 allowed for the first time measurements of BMP2 dynamics
on the cell surface in real time. QD’s, semi-conducting nanocrystals, superior to
conventional organic dyes, are highly efficient due to high extinction coeffi-
cient and stability (minimizing photo bleaching), which are 20 times brighter
and 100 times more stable than traditional fluorescent reporters. Additionally
results were verified using combined AFM and Confocal imaging. Using
mutated RFP tagged BMP type - I receptors, or gfp tagged caveolin-1 or AP-2
constructs we were able to identify different regions important for osteogenesis,
chondrogenesis and adipogenesis. Further using these data combinedwith a sys-
tems biology approach created a signaling model for BMP2 during stem cell
differentiation.
Our data indicate BMP2 interacts with receptors localized in caveolae and
clathrin coated pits and these domains are key regions for signaling. Depen-
dent on BMP receptor localization MSCs are directed toward specific stem
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As reported by Mach and co-workers CD40 ligand is involved in the vascular
infiltration of immune cells and development of atherosclerotic lesions. Ac-
cordingly, it was found that the pathogenesis of atherosclerosis was attenuated
in CD40L-/- mice compared to the wild-type mice based on a reduction of mac-
rophage and CD4þ T cells migration into the atherosclerotic plaque. Further-
more, T cell mediated CD40L release, in turn, led to thrombocyte and
macrophage activation in thrombosis. Here, we show that CD40L plays an im-
portant role in the intravascular Angiotensin-II-induced inflammatory process
and analyzed the function of CD40 ligand during Angiotensin-II-induced oxi-
dative stress and vascular dysfunction in arterial hypertension.
In an established murine model we used osmotic minipumps containing angio-
tensin II (1mg/kg/d). Vascular function was recorded by isometric tension stud-
ies, reactive oxygen species (ROS) were monitored in blood and heart of
CD40L-/- mice by using enhanced chemiluminescence. ELISA of CD4þ T
cell supernatants as well as Western blot analysis and realtime RT-PCR have
been used to analyze the expression of pro-inflammatory cytokines, NAPDH
oxidase subunits and T cell transcription factors.
CD40L-/- mice showed an ameliorated endothelial function and decreased ox-
idative stress in the heart and blood after angiotensin II treatment compared to
their wild-type littermates. Moreover, CD40L-/- mice displayed significantly
decreased levels of Th1 cytokines released by splenic CD4þ T cells. This ob-
servation was accompanied by lower expression levels of NOX-2 in aorta and
splenic T-bet as well as P-Selectin ligand from CD40L-/- mice. In summary,
our results demonstrate that CD40L-/- deficiency improves angiotensin II in-
duced vascular dysfunction and oxidative stress further supporting our previous
observations [Wenzel et al. Circulation 2011] that immune cells and inflamma-
tory pathways significantly contribute to angiotensin II induced arterial
hypertension.
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Riboflavin ligands present an alternative pathway for targeted drug delivery as
riboflavin receptors are over-expressed in breast and prostate cancer cells. We
have examined dendrimers conjugated with riboflavin for targeting riboflavin
binding protein, which acts as a model protein for the riboflavin receptor.
Isothermal titration calorimetry (ITC) was used for determining the
thermodynamic parameters for this binding interaction while varying location
and average number of riboflavin attached to the dendrimer. Differential scan-
ning calorimetry (DSC) was additionally used to confirm the trends observed
by ITC. By characterizing the binding interactions between riboflavin dendrimer
conjugates and the riboflavin binding protein, the efficacy of this platform for
a targeted approach of drug delivery can be predictedmore accurately. The ribo-
flavin dendrimer conjugates will be used in future studies to target riboflavin re-
ceptors for cellular uptake as a potential route for the selective delivery of drug
molecules to cancer cells that over-express riboflavin receptors.
